Insulin-like growth factors and binding proteins in the fetal rat: alterations during maternal starvation and effects in fetal brain cell culture.
Maternal malnutrition adversely affects fetal body and brain growth during late gestation. We utilized a fetal brain cell culture model to examine whether alternations in circulating factors may contribute to reduce brain growth during maternal starvation; we then used specific immunoassay and western blotting techniques, and purified peptides to investigate the potential role that altered levels of insulin-like growth factors (IGFs) and IGF binding proteins (IGFBPs) may play in impaired growth during maternal nutritional restriction. Fetal, body, liver, and brain weight were reduced after 72 hr maternal starvation, and plasma from starved fetuses were less potent than fed fetal plasma in stimulating brain cell growth. Circulating levels of IGF-I were reduced in starved compared to fed fetuses, while levels of IGF-II were similar in both groups. In contrast, [125I]-IGF-I binding assay demonstrated an increase in the availability of plasma IGFBPs following starvation. Western ligand blotting and densitometry indicated that levels of 32 Kd IGFBPs were 2-fold higher in starved compared to fed fetal plasma. Immunoblotting and immunoprecipitation with antiserum against rat IGFBP-1 confirmed that heightened levels of immunoreactive IGFBP-1 accounted for the increase in 32 Kd IGFBPs in starved plasma. Levels of 34 Kd BPs, representing IGFBP-2, were unaffected by starvation. Reconstitution experiments in cell culture showed that IGF-I promoted fetal brain cell growth, and that when they were supplemented with IGF-I, the growth promoting activity of starved fetal plasma was restored to fed levels. These changes were measured using MTT to assess mitochondrial reductase activity.(ABSTRACT TRUNCATED AT 250 WORDS)